Identification and characterization of the arginine deiminase system of Streptococcus canis.
Although Streptococcus (S.) canis is known to cause severe infections in dogs and cats and harbors a clear zoonotic potential, knowledge about physiology and pathogenesis is mostly elusive. The arginine deiminase system (ADS) has been described in certain streptococcal species and its role in the establishment of infection has been suggested. In this study we focused on the identification and characterization of the ADS in S. canis. Using genome sequencing and subsequent in silico analysis we identified the ADS of S. canis as a gene cluster composed of seven genes. RT-PCR analysis revealed that the ADS of S. canis is transcribed in four transcriptional units, comprising three monocistronical mRNAs and one operon structure. As a secondary metabolic pathway, the ADS of S. canis is strictly regulated by carbon catabolite repression (CCR) and arginine as demonstrated on transcriptional, translational, and enzymatical level, respectively. Furthermore, growth kinetics with a chemically defined medium clearly showed that arginine, the substrate of the ADS, is essential for the biological fitness of S. canis. Using Immuno-electron microscopy analysis, we observed a surface-exposed localization of the ADS enzymes arginine deiminase (ArcA), ornithine carbamoyltransferase (ArcB), and carbamate kinase (ArcC), respectively, which might suggest the contribution of the ADS to the development of streptococcal infections.